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SPEaRCATION 

hmtucingfilterinatBriaLpafticu^^ 
fStcfS 

tills invention relates to an appaietus and method 
for pfodudng filler matariaL pairticutarly fordgafette 



Cigarettafntershaveoommonty been made from 

10 fiitartow which oonslsta of a duster of crimped 
Rwnolitementa^ usually of cellulose acetate. Thetow 
fo^awnfrom abate, is stretched by differantlal-qieed 
rollers t0 separate thefilamenta andspreadthem out 
evenly, and Is finally compressed to form a stream 

15 tiavthgthecross-eectlonof ttieoompieledfiltere. A 
plestldsersuchaatrlaoatin la usually aprayedonto the 
fftamentswhllethevare spread out The compressed 
stream offilaments may be enclosed in a continuous 
wrapper ormay be set by meana of steam orsoms 

20 othereoufoa offieattofbrm a continuous rod whteh is 
ttien cutat regular IntaivBlau 

Oneaopactoftiiepieaent invention provides 
apparatusfor producing filler materfal oomprteihg 
meansforcoiw^fbig aaubsdtairtially oontinuouafirst 

25 stream of long filammlBw means for engaging aaid 
strBamandfarbre at ing t hBlitom u n toint eralathrely 
shoiterfilameniaofimgutBrleiigths^saidengaAbig 
mrans indudfng s conveyor having a surface adapted 
toengage aaldfilamantBand meansfor driving the 

30 conveyor such thatthefBSsmmtaofthostreamare 
engaged by the surface and brokiM into hregular 
lengtlia liy tendon api^iadiD thefOiufnents* means far 
conveying e cenlerstreani of fOaments^ and meansfor 
combining the tvokeiifiiamenta from eeld first atream 

35 whh thecarrlarstreamtofoiro acombbiedabBemt, 
aaid comblnb^ means induding imana for deposit- 
ing ssid ttrokanfilammison aahlcanrfOTstraam In 
substantially random orlentatione.Theoomblned 
stream may ItefBdto a roMormlng device In which 

40 the atream Is [oterelly compressed and formed Into a 
continuous rod. The conveyor auifooe praferelily liaa 
sharp projections for engag Ing filamwits» and a wall 
maylsepravMedd^fihlng with aaldoonveyora 
channd through wliidi filaments on eeld conveyor 

45 pas^safd projadfons oMending across sdd diannd 
sub^ntiaByto said walL The projections may be 
fDiwardly-fndinad relative to the direction of move- 
ment of theoonveyoreurfeca The conveyor could t>e a 
pinioller. 

50 The comtrfning means may Indude means for 
showerfngthe broken filaments, and may include 
meansfor redudngttie%ddth of Ihestream on aaid 
band.TI)eeomldnlng meens could comprise pneuma- 
tte means, which oou Id supply e stream direcdy to a 

55; rod-shaping device. 

Where the apparatus is usedforfilter production the 
conveying means forthe first or carrier stream ooutd 
be admitted to feed conventional filter towand fndude 
meansfor tdooming the tow or it could Indude meens 

60 forfibriOatingewebofotherfiltermateriaL At least 
two dHTersm streams nr)ayk>e fed to form thefirst 
stream and so tie engaged by ttie conveyor to produce 



e nuxtureof broken filaments. There could l>e e 
plurality of said conveyors, and a common carrier 

05 streamsothatthecombfnedstreamlndudesbroken 
filaments from at least two different conveyors. The 
canierstreamitseffmay comprise twoor more 
combined streams. The first and carrier streams may, 
therefore, each comprise several different filter mate- 

70 rial&CfromdHferentformlngstreamalJnanyeventthe 
first end carrier streams msy oomprtea the same or 
different filter materiels. 

' Ruid eddlthfe, such as plastidser, where required, 
could be epplled to eifiieror tKith streams, e.g. in ttie 

75 caseofthefirststreamliaforethefilamentssre 
broken* or by the conveyor which breaks thefila- 
mania, or In the case of the cerrier streem, Isefore or 
after it receivBd the broken filements. 
Thefirat end carrier atreams may l>e derived froma 

go oommon8tream,80tliatsaid6treamlsdhfiitodintoa 
stream which beoomeseeidfirBt stream and passes to 
said conveyorendeetream which becomes said 



Another aspectof the invention provided epparaftua 
86 forprodudngfilterrodloomprldng meansfor produc- 
ing a filler stream of leiathreiy ahortfitemente from a 
first stream offOter material, said producing means 
oompridng means for feeding rdatively long fila- 
ments of filter material and meansfor engeging the 
80 filementsandbreakingthamihtoehorterfnamentsof 
irregular lengths^ meana for conveying a carrier 
atraamofralativalylongfilamentBoffiltarmatBrial, 
meensfordepodtlnothefilleratraem on the canter 
atraare ao ttialihe abort filamente of the filler stream 
85 erearrengedinsubslantlallyrandomoriantationeon 
thecerrier stream, and meansforforming continuous 
filter rod from the combined fHler end cerrier streams. 
AltemativBiy the cenier stream conslstsof afibrfllated 



100 Afuttlieraqiectofthehiventfonprovidesamethod 
of produdng filler material, comprbing oonvaying a 
substantially continuouafirst stream c^longfilfr- 
mental engeging the filamante while conveying them 
in aaul»taniially tonghudinelcfirection and traaUng 

105 tliemintoreMvelyahonerfilamentBofirregular 
lengths^ conveying a carrier strsam of fillw material, 
and depoaittng the ehortfllaments from saidfirst 
atream on aaid carrier stream in aubslantlally random 
orientatfonstoform a comliined streem. 

110 The invention wfil lie forther descrilMd, by way of 
exampleonly.wlth refsrenoetotheeccompdnying 
dlagrBmmatlcdrawingai,ln which; 

R^urel Isaddevlewofpartofamachinefor 
produdng filter rod; 

115 Rgure2 Is an enlarged secdon of e portion of e pin 
roller In e plane normal to the axis of die roller; 

HgureS isen elevation on en enlerged scale of pert 
ofttiesurfBceofthe roller of Figure 2, • 
Hgure 4 Is e plen view of e modlficetion of die 

120 machine of Hgure 1; 

Hgure 5 ise dde viewof enother modification of the 
mechlnecfFHpjrel; 

Hgure 6 is e side viewof enother machine for 
produdng fitter rod; 



The drawlngCs) originally filed was (were) Informal and the prim here reproduced la taken from 

a later filed formal copy. 
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-RguiBTisasldeview of eliirther machine for 

producing filter rod; 

Hguredis an enlarged sectional view of a modffica- 
tion of the machine of figure 6 or figure 7 ; and 

5 figure 9 is a side view of a still further maehinefor 
produdngfilterrod. 

figure 1 shows crimped fitter tow 1 0 bdng fed 
downwante between rollers 1 1 and 1 2 and then 
between rollers 13 and 14 which rotate at e higher 

10 Bpe8dthantherofler8l1and128oasto8tretchthe 
tow. If the tow 10 is uncrimped the rollers 1 1 . 1 2 are 
unnecessary. On leaving the rollers 1 3 and 1 4, the tow 
is caught by pins 1 5 on the periphery of a roller 16 
rotating at a high epeedr e.g. approximately 5000 

15 rtP.M.orgenerBllywltWnth8rengel000to8000 

ltP.M. 

The pins 1 5 of the roller 1 6 engage the monofila- 
ments off the filter tow and breakthem Into portions of 
various lengths which are initially conveyed further by 

20 therollerlSbefbrebeingdelh^eredlntoedownwardly 
extending duct 17. The periphery of the roller may, as 
shown, befbmied with approximately radial passages 
18 through which air is blown outwards from a 
manifbid 1 9 to assist in removing the filaments from 

25 the roller; alternatively, air at atmospheric pressure 
may be admitted Into the manifold 19 and rnay be 
disptecedthrough the passages 18 by a centrifugal 
pumping action. In the upper region ofthe roller 16, 
there may be suction to h^p In pulOng thefibres onto 

30 the roller. ^. «^ 

On leaving tiie roller 16. the broken filaments are 
randomly orientated. They ore subsequentiy depo- 
' sited on a carrier stream moving on the line 20. as 
described witi) reference to figures 54. 
36 Wehavefbundbyexperimentthatapinrollerisa 
particulariy affective and reliable means of breaking 
upcontinuousmonofilamentsof filtertowso asto 
produoea stream of randomly orientated filaments. 
Our experiment was carried out witfi a typical crimped 
40 fntertowof celluloseacetate. Although thecrimping is 
assumed to asslstthe pins In gripping ttie filaments so 
astobreakthem. weenvlsagathatft will beposslbleto 
usefilamentawhicharecrimped less titan Is desirable 
inthecaseof conventionalfilter manufecture, and 
45 possiblynotatan.Reducedcrimplng,orti)eenmlna- 
tionof crimping, would reduce die costs of ttia Initial 
filtartowmaterial. 

Thetowfted.lncludlngthe rollers 1 1 to 14, msy take 
verious knownforms. One example is described In 
GO UnltedStatesOefensh«PublicationT941011.whlch 
is raferredto in its entirety.The towfeed may in 
general include means fbr"blooming" the tow 
pneumatically in any known manner. Also there may 
be means for appl^ng plaatidser.ag. In any known 
65 mannenaltematively.plastfcisermaybeblownout^ 
through ttie passages lOorottieiwise applied after tiie 
towhas reached tfierollerieand at least partially 
been broken. Abastc towfeed anrangementwhldi 
may be used Is shown diagremmatically In US. Patent 
60 No3658626;inthi8connectionlt8houldbenotedthat 
ottier details described In that U.S. patent and In the 
related U.S. Patent No. 3377220 (apart from the tow 
chopping arrangement) may be employed In carrying 
outthepresent Invention; for example, e non- 
65 wrappedfiltBr rod may be produced in die manner 



descra>edmeinlyinU.S.PetentNo3377220. 

The rollere 1 1 to 14shown in figure 1 (or one roller 
of each pair) may be axially fluted or may be 
robber-coatedsoastogriptitetowormaybe 
70 conventionBlso<alledthreadedrollerehavlngcir- 

cumferential grooves. 

It should be noted that a curved wall 45 forming an 
extendon of one wall of titoduct 17 passes around the 
roller 16 and togetiier whh a curved waU 25 around the 
75 roller13,formaascraper26whlchhelp8toensuretiiat 
tite broken filaments of towoontf nueon the roller 16. 
ratiiertiian passing round the roner13.The wall » Is 
mounted as dose as possible to the roller 13for that 
purpose, ellowlng only running dearanca. 
80 ThetipsofthepInslSontherellerlOareasdoseas 
possible to the surfeces of the roller 13 and 14, again 
allowing ]ust running dearenoe. 

figure 2 Is an enlarged section of part of the 
perpheral portion of tiie drum 1 6. showing one of the 
85 pins 15 and one of the radial passages 18. In particular. 
Rshows that each of the pins 16 isforwartfly Indlned. 
Not only Is the axis of the pin inclined toa radius of the 
roller, but ttieftrontfece of the tapered outer end of tite 
pin is preferably indined to e radiusat ttiat point by an 
90 angleo(alpha)whlchlsprefBrablyapproxlmately10 
to 1 5 degrees but may generally be within the range 5 
to 40 degrees. The passage 1 8 Is shown radlaU but It 
may instead be Indined et the same angle aa^e axis 
of the pins. 

95 The roller Itself mey be of aluminium. Witlrtn e 
peripheralportion16Aoftherollerietherel8 
preferably e moulded sleeve 1 6B of plastics material In 
which tttelnner ends of tiiapinaareencased as shown 

infigureZ . 
100 figure 3 shows one preferred errangement ottne 
pins and air passageslntiie periphery of the folleria 
The pins lie In rows 27 which are indined by a small 
angle to their direction of nujvement (shown by the 
arTow28).fHjrthermore,tfie pinswfthin adjacent rows 
105 arestaggeredwithrespecttooneanottier.Thls. 
coupled with the high speed of rotation off the roller, 
helps to ensure that no filament can move ftom any 
significant distance around the roller 1 6 witiiout bdng 
engaged by one of tiie pins. On each side of the roller 
110 ti»ereiseflangel6C(onVoneofwhidil8Shown) 
which projects radially sothat its surface Isflushwitii 
the tips of ttie pins. The wldtti of tiie roller 1 6 (between 
ttieflanges) may be approximately 200-260 mm to 
accommodatethe normal widtti of the spread stream 
lis offiltertow.Altemativelytiietowstreamfedtothe 
roller 1 6 could be narrower so that the roller need not 
be as wide as this; the roller and stream could be as 
nanrowas25-100mm. , uxu. 

Asanldeaofscale(butbywayofexampleonlY)tiio 
120 roller lOshown In figure 1 has a diameter of 120 mm. 
THe pins 15 project 3 mmf rom theperipheral surfece 
ofthe roller andarespaoedapartlntiietows27 (figure 

3)etlnterv8lsof7mm. 
Theaveragelengtii of the broken filaments leaving 
125 ttierollerl6wIllgenerallydependupontfiespeedof 
tiie roller 16ln relation to ti\at of tite tow 10. on the 
density of pins on the roller, on the strength of the 
monofilaments, andontiiefriction between the 
filamentsonthe one handandtiie pins and roller 
130 surtteeontheotherhand-lnatestwhlchwe 
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peff6rmed« using tow of average denm, e^. total 
denier40-60«000 and 34 denier per filament the 
broken filannents were between about6 nun and 
about 60 mm long. 
5 Hgure 4 ebows a conveyor band 40 onto which 
fibres ara delivered over an area 41 « and side bands 42 
and 43 which oonveige while moving In the same 
direction as the band 40 so as to gather In the fibres. A 
narrow stream 44 of randomly orientated fibres Is thus 

10 produeed8ndisfiedtoarod-f6rmlngdevlce(not 
shown). In place of the converging bands 42 and 43, 
there may be converging fixed side walla. 

The band 40 may be porous and suction may be 
• tiansmlttad through it from beloweo esto grfp the 

15 fibre8ontheb8ndwheTeappropriate.Forexample,in 
H^ure^lheeuellon chamber may be tapered so that 
ftB«descorrespondtotheoonfvergingband842and 
43L 

intheabsenceof conver^ng band842and43« there 
20 maybecomrarglngalrpressuiBmanHdldavabovethe 
band40or below itrfiom which air jsis are diredsd 
InwardstDcfisplaGelheflbrBS towards the centre of 
thaoonwByor40a8theymoveontfieoonveyor. 
Altemath^aly,othef means may be provided for 
25 gatheifnginarelathfelywideatrBamoffibreato 
produce a ruffrowstream such as can be compressed 
readHytothecffosMectfonofafinisheddgaretlBfiltBr 
ag.a8de8crfliedlh Patent Na ^48837. 
AnottterpossibllltybthatthebrolcBnfibrBadell- 
30 veradbythereOeriemaybeshowefBdandfonned 
Intoenanowstroam inttie manner of a cigaretle 
makfnsmachineb eig. the IMoIlns Mai1c6^8or9 
machine, the HaunlGarant machine or the SASIB:SIQ- 
MAmachbieuOtherpossiblewaysofcolleGilngthe 
35 streaDioffRuesareeailfoGlosedinBrfildiPMBfit 
Specfflcatfon NO.204896& If thefibresare suffRdently 
short Itnirghtbe possible to trim thestieam (ae 
praelbed In modem d^retla making machines) 
bafbredeHvering the stream to a rod-forming device. 
40 fosteadofgripplngthebrokBnfibreebytheactlonof 
8«cdiinapplfBdthroughl|,theoonv0yor4OmBybe 
Vchargedtogrlpthefibraswhere 



Another posslbfltty tsthatthefibras leaving the 

45 rolleriemayenterthnMighthesldeofehorfzontally 
extencfing pipe through which air is blown to propel 
thefibrae« e.g. directly Into the rod-forming device. 
Theairmaybe blown obliquely Intotheplpeeo esto 
produce a vertnttending to roll the stream of fibres. 

50 This arrangement Is indicated In Hgurs 5, which 
shows e modified arrangement In which the rollers 
11-14of Rgurel are replaced bye single roller 50 
placed In e similar position to the roller 13 and 
oooperatir>g with en opposed guide 52 which Is 

55 connected toe rearwall548urroundlng the pin roller 
16. Part of the guide 52 converges towards the roller 60 
end serves to guide the towstream 56 onto the roller. 
Downstream of this part adjacent its connection 58 to 
the wall 54, the guide 52 follows the periphery of the 

80 roIlerSOanddefinesalaad-inchertnelOOfbrthepIn 
roller 16. As compared with the Bgure 1 arrangement 
the tow Is more lasmc tBd at the position of inftlet 
contact wHh the pin roller 16; this may have the 
advantage that shorter fibres can be produced. As 

66 with the Rgure 1 errangement the clearance ellowed 



forthe pins 15 (by the walls 45« 54 and roller 50) Is 
minimal A substantially hortzontal pipe 132 extends 
below the chute 1 34 and includes oblique air inlets 
1 36. The stream thus produced is delhrered to a 
70 rod-makingunit138onacarrleratrBam140of8uitable 
fitter material. 

Rgure 6 shows a bale 62 of crimped filter towfrom 
which a continuous stream 63 Is drawn by pretension 
roller864andstretching rollers 66. A banding Jet 68 is 
75 provided upstream ofthe rollers 64 to epreadthetow. 
Downstream ofthe rollers 68 afiirther banding Jet or 
Jets 70 ere errenged to split the towlnto two streams 
72, 74. This may be echieved by directing the Jet or Jets 
70 so that the stream 63 is laterally split The main 
80 streem72,whichpreferablyGompri8e8atleast70%of 
the tow in the stream 63 is directed upwarda over a 
rolter76 end Into a funnel^sheped transport Jet 78 into 
which air is blown to convey the tow onto the 
periphery of a pin roller 80. The transport Jet 78 may be 
85 simllsrtothat disclosed In British PatentSpedfication 
No158ra»orIn U.S.PatentSpeclficationNo 
3106945. The pin roller 80 acts on the tow stream 72 
and projects a sbwm of broken fibree Into e chute 82 
in a marmerslmllarto the pin roller 16 of Rgure 1. 
90 7he8tream74oomprl8ingapaftofthe8tream63 
after aplftting by the baiKfing Jets 70 ie conveyed 
fdrward (by downstream rollere 84) in substaRtlal 
alignment with the stream 63 and passes directly 
beneath the chute 82. Addltionel banding Jets 86, 
95 ectingonthe8trBam74maybeprovldedfDr 
controlling its width prior to passage beneath the 
chiilB82.Thearr8ngemeRtlBeuch that the shower of 
brokBnfibre8deecendingfromthechute82fall8on 
the banded taw8treem74which subsequently acts as 
100 a carrierfDrthose fibres. A conveyor band 88 coukJ be 
provided to eupport the straem 74» 

After thefibras from the pin roller 80 have been 
8howerBdonlothecerrieretrBam74boththefibres 
end the stream are passed through a plastldsing 
105 chamber80.SulMHK|uentlythepla8tteised stream and 
fibresarepaaaedtoafiltar rod making unit 92 which 
fbrmsfitter rodtt94^ in thefiltar rod making unft 92 
continuouafnter rod Is formed* which nmy be 
wrapped or unwrapped, as before. The rod ehaping 
110 meensintheunit92maybesuGhthatthecarrler 
stream 74 Is wrapped around thefibres rather in the 
mannerthatthepaper wrapper is wrapped erounda 
filler streem inaoonventlonal rod forming unit The 
rod94 may thereforecomprlseacentral core of 
115 brofcenfilBmentBfromthestream72ancesedinan 
annuler sheath including the stream 74^ 

Rgure 7 shows another machine for producing filter 
rod, including e pin roller 96 and chute 98 which are 
similar to the pin roller 80 eiKl chute 82 ofthe machine 
120 of Rgure6.AtrBnsport)et100,whichmeybesimilerto 
the Jst 78 of Rgure 6, is elso provided. A tow stream 
102f6r delivery to the transport Jet 100 Is conveyed t3Y 
rollere 104 from e tow bale (notshown).The rollera 
1 04 could correspond to the roller 66 of Rgu re 6. The 
125 stream 102p88sesthroughaplastidsingdhamber106 
before reaching the transport Jet 100. 

The broken fibres Issuing from the chute Wfall onto 
a carrier stream 1 08 comprislrtgfibrfilatedshe^ filter 
meterial. A continuous web ofthe sheet filter material 
130 i8wlthdr8wnframareel110byroilere112end114. 
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between whfch the tension in the web isopntrolled. A 
fIbriUating roller 11$. preferably rotating at relativety 
high speed, makes a series of disoontinuouesfits In the 
web to form numerous substantially parallel fibres. 
5 The roller 116 may baa pin roliersubstantially 
slmilarto the pin roller 16. Otherways of fibrillaling a 
web of material are disclosed In British faten t 
Specifications Nos. 1073741, 1244882, 1298561, 
1421324, 1421325, and 14401 1 1, and In U.S. Patent 
10 Specifications Nos. 347481 lend 3875541. 

Afterfibrlllationthestream 108 passes througha 
plastictsing chamber 1 1 8 and beneath the chute 98 
from which It receives the showered fibres from the 
stream 102. Subsequently the stream 1 08 and con- 
16 veyed fibres are formed into a continuous rods In a rod 
making unit120, which may besimltarto the unit 92, 
and cutto produce filter rods 122. 

The filter material of the reel 1 10 may be substantial- 
ly slmilarto that of the stream 1 02 or may Indifferent 
20 Thu8bothstreams102and108maybecellulose 
acetate, the stream 1 02 normally being In fibrous tow 
form and the stream 108 being Initially In sheet form. 
However, one or both streams 102, 1 08 could be of 
alternative plastics filtering material, e.g. polypropy- 
25 lene,Inwhich case plBstfdsing Is normally unneces- 
sary. Where plastidslng Is necessary this could be 
carried out downstream of the poMon wtiere the 
broken fibres a re fed onto the stream 1 08, 1.e. In e 
slmilarposhiontotiiechamberOOof Figures. 
30 Slmilariy,lntheRgure6machlne,thechamber90 
could be replaced whh separate devices acting on the 
respective streams 72, 74 or even wfth a device ailing 
upstream of the aplitting banding jets 70. Even where 
plastidslng would nonmaily bo necessary on materials 
35 ofthe kind used for both the carrier and tfte broken 
fibres such plasticlsing may not be necessary for 
eltherthecarrierorthe filter since sufficient plastidser 
to create a stable rod or otherwise modify the filter 
material could be supplied either to said carrier or said 
40 filler. Possibly some migration of plastidser may take 
placewitiiintfie stream beforefinal curing. 

The plastidslng chambere 80, 106, 1 18 could be 
substantially dmilarto conventional plastidslng 
chambers, in which plastidser Is usually sprayed, e.g. 
46 asusedontheAMCEL103towunitbutcouldbeof 
other forms. For example the plastidser may be 
foamed forapplication to thetow or otiierfibres 
substantially as a stream of foam. This could be 
particularly useful for preserving or creating cohere 
60 ence in a stream of broken fibres. 

In the Rgure 7 arrangement an additional treatment 
station may t>e provided to produce crimp In the 
fibrilleted web.Thi88tBtion maybe located ator 
e4Iacenithechamber118and may Indudemeansfbr 
55 treatingopposltosldesofthewdslndifferentways, 
e^. witti differentfiuid additives or amountsttiereof, 
so thattiiefilamentB produced byfibril lation become 
crimped-Plasltelslng. If necessaiy^couldtiwn take 
place downstream of this additional treatment station, 
60 and could be performed after showering from the 
chuteSShaslaken place. 

Thecarrierscream tOScouldoompriseaconven- 
tfonaItow8tream.Thereel110wouid be replaced faya 
tow baleand the tow bloomed in oonventfonal 
65 manner.ThefiltermatBrialInthetow8iream102may 



bedifferentfirom that in ttie stream m 

Hgure 8 shows in cross-sectional view a banding ]et 
124 comprising an annular passage 126 along which a 
lowstream 128 may be conveyed whilst subjected to 

70 theactionofbandlngairstreams,lntroducedfor 
examplethrough ports 130.The arrangement is such 
ttiatthe8tream128isspreadaroundthe passage 126 
sothat haasumes a U^shape. The bandlngjet 124 
could comprise a progressive change In diape from a 

75 conventional flatoonflgurationtotfiatshown In the 
drawing,80thatthe stream 128i8initiany8pre8dout 
In substontiallyflat plane. Having obtaftieda U- 
shaped towstrsam 128thiscanadvantBgeoudy be 
used as a carrier stream for broken towfibres 

80 showeredontoit,(orothererfsedeihreredontolt).Fbr 
example, e banding Jet 124oould be located down- 
stream of the Jet 86 In Hgure 6 to ect on the stream 74, 
Simllarty a guide dmnarto the banding Jet 124 could 
be providedto preshape appropriately the stream 108 

85 In Rgure 7. 

In order to Improve the filtering characteristics off 
the completed filtore, an edditionel tittering material 
may be added to the stream of randomly orientated 
fibres used to produce thefilter rod. For example, 

90 partides of carbon or otherfiltering material may be 
sprinkled ontotiiestream of fibres, byaunit 14288 

indicated in Hgure 1 for examplo. 

Anottier possibility isthatbrokenfibres of a 
different material may be Indudedwitti theoellulose 
95 acetatefibres.Forexample,thedlflisrentmeterialmay 
comprisefibres of plsstics material orofcariMn, 
cartion based or cariMn carrying material, the carbon 
In each case being preferably adhrated. Such material 
may tie fad as continuousfibres and may be broken- 
100 uprandomlybybeingfedtotiierollerlStogetiierwttii 
tite cellulose ecetatefibrea, or by being fad toa 
separate roller corresponcfing to the roller IS. In either 
case, theflbres of edditionel material are prefsrably 
broken up randomly and srefbd In randoniorienta- 
105 tionslntoortogetherwfththeoelluloseaoetatefibres. 
An arrengententindudlngtwoirinrotlere 144^146, 
each slmilarto the roller 16, is shown in RgureS. Aflist 
stream 148 of fibrousfiltering materia fsfsdtothe 
roller 144 together with e second stream 160 of a 
110 diffBrentflbrousfilteringmoterial,sothaiambctureoff 
brttenfibresfromtiietwo streams Is dep osited ona 
band 1 52 K>elow the roller to form a carrier stream 1 51 . 
The band 1 52 passes beneatii the otfier pin roller 146 
towhlchethlrd8tream154of8different fibrous 
115 filteringmateriall$suppIled,sothetBtrtedownstream 
end the band 152 carries a stream 156 of tmoken fibres 
of the threedlfferentfiltering materials, for delhrecy to 
a rod-making unit 1 5a The band 162 may besupplied 
with suction or other means to ensure positive 
120 conveyance of the stream. 

Inthe madilne shown In Rgure 9 driving nneans 160, 
162fbrthe respective pin rollere 144, 146 is indicated 
diagrammatically. This may teka any convenient form 
and may, for example, comprise separately controlled 
125 motoreorchalnandsprocketconnectionstoamaln 
motor for the rod forming unft 15a h will be 
understoodthatdriveforttie rollere 16(Hgure8 1.6), 
80(Rgure6kand96(Rgure7)maybederivedina 

dmHarway. 

130 As a means of controlling thefilter manufeefeuring 
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operation, the resultant fitter rod or the stream of 
fibres used to form it may be cbntf nuousty monitored 
as to its weight for example by means of a nucleonic 
scanning device. In response to s signal from the 
5 nucfeonicorotherwelghtmonftorfngdevlc8«therate 
at which the continuous cellulose acetate fibres is fed 
towards the pin roller 16, for example, may be 
automatically controlled so as to maintain ttie weight 
per unit lengtfi of the completed fitter rod substantially 

10 constantAltematNely,oradd]tlonally,wheretrim- 
mfng of the stream of broken fibres Is provided, the 
signal may be similarly used to control the trimming 
device. Particularfy where impregnation of fluid addl* 
live has already taken place, however, thia may result 

15 inrB^fdullngofconvenitionaitrimmingdevice8;an 
acceptable attemativa would be to use a high speed air 
stream or othertrf mming device which does not 
iflrectiy contact the stream* 
Ihemelerial from which the ImikBnflbres are 

20 produoedneednotbacBUuIoseao0tatetow.Thus,any 
of theanrBngemenisshown in Rgures 1,4-7, or9 
couM be suppUedKVlthaltemativa material capableof 
betngfBdasaaubstanliallyoohefmtetieambut 
sepaiabie IntofttirBS or particiea. For example, any of 

25 tfie8tream8lO,63l,1Q2,14«,150,154oouldba 
fibrflfaledwebs of ceiiuloea acetate orother suitable 
mateitaLAnother such attemathm material tefoamed 
eheetmtfariale4.fDamedcelhilO8eac0tataor,nK»B 
8snerairy*iMmedorfilled malarial havinfffntering 

30 piopeftfea^e.o.polypropylane.Thuspolifpropylaneor 
other plastfcs material In simabiefbrm (e^ fibroua, 
possibly produced by flbrniatlhg basic sheet material 
which might befbamed ortnied) or carbon fibres 
mightbeusedlnalBad of (orin addition tolcellulosa 

35 acetate towfbr production of l^roken fOires or parti- 
cles. Asuitable meterfal is a filled polyprepfyiene 
maikeled by the Shell Chemlteal Company under the 
trade markCARIRLThe action of a pin roller such as 
the roiiar 1 Son such a material ie to produce randomly 

40 orientatadparticiasofvaryino length inasimiiar 
manner to that produced with conventional tow. The 
stream 102 couldbe supfrfied from a reel simiiartothe 
reel 1 10 and could oomfwiseaflattBnedfSoam web of 
suftatrfe matiftitd. 

46 CLAIMS 

1. ApparatuafDrproducingfillerroaterfaltCom* 
prising meensforconveylng asubetantially con- 
Unuousfirst stream of longfilamente, maansfor 
engaging said stream and for breaUng thefilements 

50 intorelath^yshorterfilamentsofirregulartengths, 
said engaging means Inetuding aoonveyor having a 
surface adapted to engage said filaments and means 
for drhdngtfte conveyor such thetthefilamentsof the 
strsam are engaged by the surface end broken Into 

65 irrsguler lengths liytension applied to the fiianients, 
means fbroortveying e carrier stream of filaments, end 
means for combining the broken filaments from said 
first stream with the carrier stream to form a combined 
strBam,aaid combining means including meartsfor 

60 deposltingsaidbrokenfilamentsonsaidcarrier 
strsam in substantially random orientations. 

2. Apparatus according to claim 1, including 
means for feeding the combined stream to e rod- 
fbmiing device in which the stream Is oompressed 

65 endfbrmedintoaoontinuouorod. 



3. Apparatus according to claim lor dalm 2, 
wherein at least one of the means for conveying the 
first stream and the means for conveying the carrier 
stream Includes means for opening a fittertow. 
70 4. Apparatus according to any preceding dalm, 
wherein atleast oneof the meansfor conveying the 
first stream and the means for conveying the carrier 
stream Indudes meansfor fibrfilating e continuous 
web of filter material. 
75 6. Apparatus according to any preceding dalm, 
induding means for conveying a common stream of 
filamentary material and for splitting said stream to 
form said first stream and said carrier stream. 

6. Apparatus according to dalm 6, wherein the 
80 splitting meansindudesmeansforpneumatically 

separating said common streanu 

7. Apparatus according to any preceding dalm, 
wherein said meensforconveylng the carrier stream 
indudes meansfbrconvaying ssubstentfallycon- 
SS tinuous stream, means for engaging the filements of 

the stream and for breaking them into irregular 
lengtfw, and means for convoying the cerrier stream 
as brtAen filaments. 

8. Apparatus according to any preceding dalm, 
80 wlierdnatleastoneofsald meansfor conveying the 

firstatraamandaaidmaanafbroomreyingthecerrier 

stream indudes meansfor racing and conveying 
twoabeams of diffiBrBntfilla'matarial. 
0. Apparatus according to any preceding daim, 
85 wherdn the depositing means indudes means for 
projecting broken fitamentsfrom ttia conveyor 8ul>- 
stantiaHy in random orlentationa. 

ia Apparatu8aocordingtodaim9,wherdntha . 
broken fiiamante are stiowered onto the cerrier 
100 stream. ■ 

11. Apparatusaooordingtoclalin 10, induding 
pneumatic meansfor dlrectingfilanienta onto the 
carrier stream! 

12. Apparatue according to any preceding daim, 
105 induding meansforapplyingaaolidorfluld additive 

to at least one of said atreems. 

13L ApparatusacconOngtoanyprecedingclaim, 
wtierein said conveyor has sh arp projections for 
engegtng die filaments. 

110 14. Apparatusaccordlngtoanyprecedingdaim, 
wherein apertures are provided in said conveyor 
surface, induding meansfor biowing airthrough the 
apertures to propel fitamentsawayfrom the surface. 
16. ApparBtusacGordingtodaim14,induding 

115 meansforapptyingatreatingfluidtothefilaments 
through said apertures. 

1 6. Apparatus according to any preceding deim, 
induding means for shaping the cerrier stream so as 
to confine at least partially the tmken filaments. 

120 17. Apparatus according to daim 16, wherein the 
shaping means comprises pneumatic guide means. 

ia Apparatus according to dalm 17, wherein the 
pneumetic guide means is arranged so that the carrier 
stream is progressWety wrapped eround the broken 

125 filaments. 

1 9. Apparatus according to any preceding dalm, 
wtrarein said conveyor is arranged such that filaments 
of said first stream engaged by said surface are moved 
substantielly in e longitudinal direction of aaid sur* 

130 face. 
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20. Apparatus aooording to any preceding claim, 
wherein safd conveying means for said first stream 
Includes meansfdroontrollinethe spited of the first 
stream upstreamofsaidconveyor. ... 
5 21. Apparatusforprodudngfilterrod,compri8ing 
meansforproduclngaflllerstream of relatlvefy short 
filaments from a first stream of filter ipateifal, said 
produdng means comprising means for feeding 
relathmly long filaments of filter material and means 

10 forengsglngthefilamentsandbreaidngthemlnto 
shorter filaments of Irregular lengths, means for 
conveyinga carrierstream of relathfely long filaments 
of filter mateilal, means for depositing the filler stream 
on the carrierstream so that the shoftfilaments of the 

15 fillerstream are arranged In substantially random 
orientations on the carrier stream, an^ means for 
forming continuous filter rod from the^comblnedfiller 
and carrier streams. 

22. ApparBtusaccordingtoclalm21, including 
20 meansfordhmrtingpartofthefirBtstrpamtoformthe 

carrierstream. 

23. A method of producing filler material, compris- 
ing conveying a substentlally continuous first stream 
oflongfilament8,engaglngthefilamentswhlle 

26 conveylngthem in a substantially longitudinal dlrec^ 
tion and breaking them Into relative^ shorter fila- 
ments of Irregular lengths, conveying a carrierstream , 
of filler material, end depdslflng thesfiortfilements 
from said first stream on said carrierstream In 

30 substantially random orientations tp form a combined 

stream. ..v 

24w Apparatus according to dalm.l and substan- 
tially as herein described with peiticular reference to 
the accompanying drawings. 
35 25. A method according to datm 23 and substan* 
tially as herein described with partiaitar reference to 
the accompanying drawings. 

4«i 18898. P»AB«l»d « Ih* » 

Undon WCaA lAY. from w«di eopto mar ht o*xtrfn«d. 



